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CLAIMS 



[Claim(s)] 

[Claim 1] The linear motor which makes this jacket the double jacket structure which 
consists of an inside jacket and an outer jacket in the linear motor which has the jacket with 
which a coil and this coil are covered and a refrigerant is supplied to a building envelope, 
and is characterized by pouring two kinds of refrigerants with which properties differ in the 
inside jacket and outer jacket of a coil. 

[Claim 2] The linear motor according to claim 1 characterized by the refrigerant supplied to 
the aforementioned inside jacket being an inactive refrigerant. 

[Claim 3] The aforementioned double jacket is a linear motor according to claim 1 or 2 
which joins the sheet of two sheets to a both-sides side in piles respectively, and is formed 
in it to the driving direction of this linear motor on both sides of the frame and this frame 
for fixing the aforementioned coil. 

[Claim 4] The aforementioned double jacket is a linear motor according to claim 1 to 3 
which is non-magnetic-material material and is characterized by the bird clapper from 
electric high resistance material or insulator material. 

[Claim 5] The linear motor according to claim 1 to 4 characterized by preparing the yoke 
with which the magnet which counters the aforementioned coil on both sides of the 
aforementioned double jacket was attached. 

[Claim 6] Stage equipment characterized by having a linear motor according to claim 1 to 5 
as a drive. 

[Claim 7] The aligner characterized by having a means to carry a substrate with stage 
equipment according to claim 6, and to expose to this substrate. 

[Claim 8] The device manufacture method characterized by manufacturing a device using 
an aligner according to claim 7. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the linear motor 
used suitable for the equipment for performing precise positioning, such as for example, a 



semiconductor aligner and a high precision finishing machine, etc. 
[0002] 

[Description of the Prior Art] In the pointing device of the nano meter order used by the 
semiconductor aligner, the high precision finishing machine, etc., generation of heat from 
the linear motor which is a driving source has a bad influence on positioning. According to 
factors, such as a measurement error of the laser interferometer of the position 
measurement by heat deformation of the structure by generation of heat, or elevation of air 
temperature, the positioning accuracy of the equipment with which the linear motor was 
carried gets worse. For example, even if it is a 1 -degree C temperature change, 100mm 
low- fever expansion material (coefficient of thermal expansion 1x10-6) transforms only 
lOOnm, and even if change of the air temperature in the optical path of an optical 
interference formula length measurement meter is 1 degree C or less, a lOOnm error may 
arise in measured value. Therefore, cooling of a linear motor, especially recovery of the 
heat generated from a linear motor are needed as a preventive measure of these temperature 
changes. 

[0003] On the other hand, with highly-efficient-izing of equipment, the high increase in 
power of a linear motor is demanded, and if the current which flows in a coil for the reason 
is increased, calorific value will also increase greatly. Therefore, reinforcement of the 
further refrigeration capacity is needed. Moreover, in order to prevent the increase in coil 
resistance and the breakage of a coil line by elevation of coil temperature, it is important to 
heighten the refrigeration capacity of a coil. 

[0004] Drawing 4 is drawing showing the composition of the conventional linear motor 
equipped with the cooling means. The linear motor of this drawing is constituted by the 
permanent magnet 3 and 3' which were fixed to the coil 1 and the yoke 2 of the both sides, 
and the coil 1 is covered in the jacket 8 which consisted of a sheet 4 of closing in, 4', and a 
frame 5. The coil 1 is being fixed to the frame 5 by the fastener 7. The generating heat from 
a coil is collected by pouring a refrigerant to the building envelope 6 of a jacket 8 here. 
[0005] 

[Problem(s) to be Solved by the Invention] There is a possibility of the protective coat on 
the front face of a coil being damaged as it is the activated refrigerant since the opposite 
side refrigerant is directly in contact with the coil with which high tension current is 
flowing, and electric dielectric breakdown happening although it is effective if the high 
thing of the absorption efficiency of heat is used for a refrigerant in order to fix the flow 
rate of a refrigerant and to improve the refrigeration capacity of a coil in the above- 
mentioned conventional example, and losing the function of a linear motor. Although the 
inactive refrigerant was chemically used for coil cooling in order to prevent this, in order 
that the absorption efficiency of heat might be bad and might raise the output of a linear 
motor further, when large power was passed, generally refrigeration capacity may have 
been insufficient for the inactive refrigerant. 

[0006] this invention is for solving the above-mentioned technical problem, abolishes the 
influence which exerts generation of heat from a coil on positioning accuracy by removing 
efficiently, heat deformation of the structure, the measurement error of a laser 
interferometer, etc., without giving a damage to the protective coat of a linear motor coil 
front face, and aims at offering outstanding stage equipment and the outstanding aligner 
which used this linear motor, the device manufacture method, etc. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this 
invention, in the linear motor which has the jacket with which a coil and this coil are 
covered and a refrigerant is supplied to a building envelope, this jacket is made into the 
dual structure of the inside and an outside, and it is characterized by pouring two kinds of 



refrigerants with which properties differ in the inside jacket and outer jacket of a coil. Such 
a double jacket is obtained by adding the outer jacket by which a refrigerant is supplied to 
the outside of this jacket to the conventional linear motor which has the jacket with which a 
coil and this coil are covered and a refrigerant is supplied to a building envelope. In an 
inside jacket, an inactive refrigerant is poured so that the protective coat on the front face of 
a coil may not be damaged. In an outer jacket, a refrigerant with sufficient cooling 
efficiency is poured irrespective of activity and inactive. 

[0008] The stage equipment of this invention is characterized by having the linear motor of 
the above-mentioned composition as a drive, and it is characterized by for the aligner of 
this invention carrying a substrate with the above-mentioned stage equipment, and having a 
means to expose to this substrate. Moreover, the device manufacture method of this 
invention is characterized by manufacturing a device using the above-mentioned aligner. 
[0009] 

[Function] According to this invention, it has prevented using an inactive refrigerant for a 
coil inside jacket, and giving a damage to the insulating layer on the front face of a coil. 
Moreover, shortage of the refrigeration capacity by having used the inactive refrigerant in 
which refrigeration capacity is generally inferior in a coil inside jacket is suppliable by 
pouring a refrigerant with sufficient cooling efficiency to the outer jacket of a double 
jacket. Therefore, according to this invention, generation of heat from a linear motor coil 
can be absorbed without giving a damage to the insulating layer on the front face of a coil, 
the influence affect precision, heat deformation of the structure, the measurement error of a 
laser interferometer, etc. can be abolished, and outstanding stage equipment and the 
outstanding aligner which used this linear motor, the device manufacture method, etc. can 
be offered. 
[0010] 

[Example] (Example 1) Drawing 1 is drawing showing the composition of the single phase 
linear motor concerning one example of this invention. The exploded view and drawing 3 
drawing 2 explains the internal structure of the linear motor of drawing 1 to be are the 
perspective diagram of the linear motor of drawing 1 . 

[001 1] In drawing 1 , the coil with which the current for a drive in 1 flows, two yokes with 
which 2 constitutes a magnetic circuit, and 3 are permanent magnets with which MAG 
which are fixed to each yoke 2 and are different countered mutually, and they have been 
arranged. The sheet with which 4 and 4* was allotted on both sides of the coil 1, and 5 are 
the sheet 4 of two sheets, and a frame which supports 4', and the inside jacket which 
connotes a coil 1 by this sheet 4, and 4' and a frame 5 is constituted. 6 is the building 
envelope of this inside jacket, and 7 is a fastener which is fixing the coil 1 to a frame 5. 9 
and 9' - the feature of this example - it is the member which constitutes the outer jacket of 
the double jacket which is a member, and 10 is the building envelope of this outer jacket 
Junction on sheet 4, 4' and 9, and 9' and a frame 5 is being fixed with adhesives, the bolt, 
etc. a sheet — four - four — ' - a frame - five — a sheet — nine ~ nine - ' — the quality of 
the material non-magnetic-material material - it is - moreover, electric high resistance 
material, insulator material, for example, macromolecule resin material, or ceramic material 
- being desirable . 

[0012] In drawing 2 and drawing 3 , it is a stoma for 20 pulling out lead wire 20 to the lead 
wire (2) of a coil 1, and 21 pulling it out from the interior of a jacket to the exterior. After 
pulling out lead wire so that a refrigerant may not begin to leak from this stoma 21 , the 
stoma is airtightly closed with adhesives etc. 22 and 23 are the supply pipes and recovery 
pipes of a refrigerant which were connected to the inside jacket. A refrigerant is supplied 
from a supply pipe 22, flows the inside of an inside jacket, receives the generating heat of a 
coil, and are collected from the recovery pipe 23. Although the protective coat is formed in 



the coil front face so that the lead wire of a coil 1 itself cannot touch a direct refrigerant, in 
order not to give a damage to a protective coat, even if a refrigerant is a liquid or a gas, it 
supplies an inactive refrigerant. 24 and 25 are the supply pipes and recovery pipes of a 
refrigerant which were connected to the outer jacket. A refrigerant receives generation of 
heat of a coil from the refrigerant which is supplied from a supply pipe 24, flows the inside 
of an outer jacket, and is flowing the inside jacket through a sheet 4 and 4', and are 
collected from the recovery pipe 25. The refrigerant supplied to an outer jacket may be a 
liquid or a gas. Moreover, although it is not necessary to be an inactive refrigerant, the high 
thing of the absorption efficiency of heat is desirable. 

[001 3] In the above-mentioned composition, if current is passed in the permanent magnet 3 
which has generated the fixed field system, and the coil 1 located in the space between 3', a 
Lorentz force will work and a coil 1, a permanent magnet 3, and 3' will exercise relatively [ 
direction / vertical / of drawing 1 / in space ]. For example, in the top half of this drawing, 
if current flows in the direction of this side from the back of space rightward from the left 
of space, the force according to the size of current will work a magnetic field to above [ of 
space ] in a coil 1, and it works downward to a permanent magnet 3 and 3', and each moves 
relatively. Thus, by passing predetermined current in a coil, the structure with which the 
yoke (namely, a permanent magnet 3,3') and the coil are being fixed, respectively is. driven. 
In addition, a stator and a needle may be reverse, although the coil 1 is being fixed to the 
frame 5 and the coil side serves as a so-called MUBINGU magnet type linear motor from 
which the yoke side with which the stator and the permanent magnet were held became a 
needle in this example. Moreover, although it is fixing to a frame 5 by the fastener 7, you 
may make it fix a coil 1 to a sheet 4 and 4' in drawing 1 . 

[0014] (Example 2) Drawing 5 shows an example of the aligner which has a wafer stage 
using the linear motor explained in the example 1 . In this drawing, 5 1 is a wafer stage top 
plate (gate stage) which has a gate mechanism, and carries the semiconductor wafer 53 in 
the upper surface. The reduction projection optical system 59 which carries out reduction 
projection of the pattern of the illumination system 57 which has the light source and 
lighting optical system above the gate stage 51, the reticle 58 equipped with the pattern 
which should be imprinted to a wafer, and this reticle 58 for a predetermined scale factor is 
formed. 

[0015] The composition of a wafer stage is explained. 54 is a guide which carries out 
horizontal chisel regulation of the gate stage 5 1 , for example, permits movement of a Z 
direction, the inclination direction, and zeta shaft hand of cut by using a hydrostatic 
bearing. 56 is the base. 55 is the linear motor equipped with the composition of an example 
1 which gave [ above-mentioned ] explanation, and can adjust the position or inclination of 
the direction of zeta which is the gravity direction of a stage 5 1 to the base 56 by the drive 
of three linear motors (the one remaining pieces are not shown). Moreover, the position and 
inclination of the direction of zeta as a wafer stage are controllable by measuring the 
position and inclination of the direction of zeta of a stage 51. 

[0016] According to this example, since the whole quantity is collected mostly and there is 
nothing of the heat which the cooling efficiency of a linear motor goes up and is generated 
from a coil for which generation of heat from linear motors 25a and 25b gets across to a 
stage 5 1 , and carries out a temperature rise, or raises ambient temperature, the positioning 
accuracy of a wafer stage can be raised by leaps and bounds, as a result a highly precise 
exposure imprint than before is attained. 

[001 7] (Example 3) Drawing 6 shows the production flow of the semiconductor devices 
(semiconductor chips, such as IC and LSI, or a liquid crystal panel, CCD, etc.) which used 
the above-mentioned aligner. The circuit design of a semiconductor device is performed at 
Step 1 (circuit design). The mask in which the designed circuit pattern was formed is 



manufactured at Step 2 (mask manufacture). At Step 3 (wafer manufacture), a wafer is 
manufactured using material, such as silicon. Step 4 (wafer process) is called last process, 
and forms an actual circuit on a wafer with lithography technology using the mask and 
wafer which carried out [ above-mentioned ] preparation. Step 5 (assembly) is called back 
process, is a process semiconductor-chip-ized using the wafer produced by Step 4, and 
includes processes, such as an assembly process (dicing, bonding) and a packaging process 
(chip enclosure). At Step 6 (inspection), the check test of the semiconductor device 
produced at Step 5 of operation, an endurance test, etc. are inspected. A semiconductor 
device is completed through such a process and this is shipped (Step 7). 
[0018] Drawing 7 shows the detailed flow of the above-mentioned wafer process. The front 
face of a wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer 
front face at Step 12 (CVO). At Step 13 (electrode formation), an electrode is formed in a 
wafer by vacuum evaporationo. Ion is driven into a wafer at Step 14 (ion implantation). A 
sensitization agent is applied to a wafer at Step 15 (resist processing). At Step 16 
(exposure), printing exposure of the mask circuit pattern is carried out by the aligner which 
gave [ above-mentioned ] explanation at a wafer. The exposed wafer is developed at Step 
17 (development). At Step 18 (etching), portions other than the developed resist image are 
shaved off. The resist which etching.could be managed with Step 19 (resist ablation), and 
became unnecessary is removed. By carrying out by repeating these steps, a circuit pattern 
is formed on a wafer multiplex. 
[0019] 

[Effect of the Invention] Cooling efficiency can be synthetically gathered now by 
performing the primary cooling of concrete, without giving a damage to the protective coat 
on the front face of a coil by making the jacket of a coil into double jacket structure, and 
pouring an inactive refrigerant in a coil inside jacket according to this invention, and 
carrying out the secondary cooling of concrete of the heat which has not been completely 
removed by the primary cooling of concrete which generally poured the bad inactive 
refrigerant of the absorption efficiency of heat by the outer jacket. As a result, it became 
possible to pass large power more in a coil, and improvement in the speed of the stage 
equipment by the improvement in a thrust of a linear motor has been realized. Moreover, 
since generation of heat from a coil was lessened, heat deformation of the structure by the 
heat of stage equipment and the measurement error of a laser interferometer could be 
lessened, and improvement in precision of stage equipment was completed. 

TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the linear motor 
used suitable for the equipment for performing precise positioning, such as for example, a 
semiconductor aligner and a high precision finishing machine, etc. 



PRIOR ART 



[Description of the Prior Art] In the pointing device of the nano meter order used by the 
semiconductor aligner, the high precision finishing machine, etc., generation of heat from 
the linear motor which is a driving source has a bad influence on positioning. According to 
factors, such as a measurement error of the laser interferometer of the position 
measurement by heat deformation of the structure by generation of heat, or elevation of air 



temperature, the positioning accuracy of the equipment with which the linear motor was 
carried gets worse. For example, even if it is a 1 -degree C temperature change, 100mm 
low-fever expansion material (coefficient of thermal expansion 1x10-6) transforms only 
lOOnm, and even if change of the air temperature in the optical path of an optical 
interference formula length measurement meter is 1 degree C or less, a lOOnm error may 
arise in measured value. Therefore, cooling of a linear motor, especially recovery of the 
heat generated from a linear motor are needed as a preventive measure of these temperature 
changes. 

[0003] On the other hand, with highly-efficient-izing of equipment, the high increase in 
power of a linear motor is demanded, and if the current which flows in a coil for the reason 
is increased, calorific value will also increase greatly. Therefore, reinforcement of the 
further refrigeration capacity is needed. Moreover, in order to prevent the increase in coil 
resistance and the breakage of a coil line by elevation of coil temperature, it is important to 
heighten the refrigeration capacity of a coil. 

[0004] Drawing 4 is drawing showing the composition of the conventional linear motor 
equipped with the cooling means. The linear motor of this drawing is constituted by the 
permanent magnet 3 and 3' which were fixed to the coil 1 and the yoke 2 of the both sides, 
and the coil 1 is covered in the jacket 8 which consisted of a sheet 4 of closing in, 4', and a 
frame 5. The coil 1 is being fixed to the frame 5 by the fastener 7. The generating heat from 
a coil is collected by pouring a refrigerant to the building envelope 6 of a jacket 8 here. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Cooling efficiency can be synthetically gathered now by 
performing the primary cooling of concrete, without giving a damage to the protective coat 
on the front face of a coil by making the jacket of a coil into double jacket structure, and 
pouring an inactive refrigerant in a coil inside jacket according to this invention, and 
carrying out the secondary cooling of concrete of the heat which has not been completely 
removed by the primary cooling of concrete which generally poured the bad inactive 
refrigerant of the absorption efficiency of heat by the outer jacket. As a result, it became 
possible to pass large power more in a coil, and improvement in the speed of the stage 
equipment by the improvement in a thrust of a linear motor has been realized. Moreover, 
since generation of heat from a coil was lessened, heat deformation of the structure by the 
heat of stage equipment and the measurement error of a laser interferometer could be 
lessened, and improvement in precision of stage equipment was completed. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] There is a possibility of the protective coat on 
the front face of a coil being damaged as it is the activated refrigerant since the opposite 
side refrigerant is directly in contact with the coil with which high-voltage current is 
flowing, and electric dielectric breakdown happening although it is effective if the high 
thing of the absorption efficiency of heat is used for a refrigerant in order to fix the flow 
rate of a refrigerant and to improve the refrigeration capacity of a coil in the above- 
mentioned conventional example, and losing the function of a linear motor. Although the 
inactive refrigerant was chemically used for coil cooling in order to prevent this, in order 
that the absorption efficiency of heat might be bad and might raise the output of a linear 
motor further, when large power was passed, generally refrigeration capacity may have 



been insufficient for the inactive refrigerant. 

[0006] this invention is for solving the above-mentioned technical problem, abolishes the 
influence which exerts generation of heat from a coil on positioning accuracy by removing 
efficiently, heat deformation of the structure, the measurement error of a laser 
interferometer, etc., without giving a damage to the protective coat of a linear motor coil 
front face, and aims at offering outstanding stage equipment and the outstanding aligner 
which used this linear motor, the device manufacture method, etc. 

MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this 
invention, in the linear motor which has the jacket with which a coil and this coil are 
covered and a refrigerant is supplied to a building envelope, this jacket is made into the 
dual structure of the inside and an outside, and it is characterized by pouring two kinds of 
refrigerants with which properties differ in the inside jacket and outer jacket of a coil. Such 
a double jacket is obtained by adding the outer jacket by which a refrigerant is supplied to 
the outside of this jacket to the conventional linear motor which has the jacket with which a 
coil and this coil are covered and a refrigerant is supplied to a building envelope. In an 
inside jacket, an inactive refrigerant is poured so that the protective coat on the front face of 
a coil may not be damaged. In an outer jacket, a refrigerant with sufficient cooling 
efficiency is poured irrespective of activity and inactive. 

[0008] The stage equipment of this invention is characterized by having the linear motor of 
the above-mentioned composition as a drive, and it is characterized by for the aligner of 
this invention carrying a substrate with the above-mentioned stage equipment, and having a 
means to expose to this substrate. Moreover, the device manufacture method of this 
invention is characterized by manufacturing a device using the above-mentioned aligner. 

OPERATION 



[Function] According to this invention, it has prevented using an inactive refrigerant for a 
coil inside jacket, and giving a damage to the insulating layer on the front face of a coil. 
Moreover, shortage of the refrigeration capacity by having used the inactive refrigerant in 
y which refrigeration capacity is generally inferior in a coil inside jacket is suppliable by 
pouring a refrigerant with sufficient cooling efficiency to the outer jacket of a double 
jacket. Therefore, according to this invention, generation of heat from a linear motor coil 
can be absorbed without giving a damage to the insulating layer on the front face of a coil, 
the influence affect precision, heat deformation of the structure, the measurement error of a 
laser interferometer, etc. can be abolished, and outstanding stage equipment and the 
outstanding aligner which used this linear motor, the device manufacture method, etc. can 
be offered. 



EXAMPLE 



[Example] (Example 1) Drawing 1 is drawing showing the composition of the single phase 
linear motor concerning one example of this invention. The exploded view and drawing 3 
drawing 2 explains the internal structure of the linear motor of drawing 1 to be are the 
perspective diagram of the linear motor of drawing 1 . 



[001 1] In drawing 1 , the coil with which the current for a drive in 1 flows, two yokes with 
which 2 constitutes a magnetic circuit, and 3 are permanent magnets with which MAG 
which are fixed to each yoke 2 and are different countered mutually, and they have been 
arranged. The sheet with which 4 and 4* was allotted on both sides of the coil 1, and 5 are 
the sheet 4 of two sheets, and a frame which supports 4', and the inside jacket which 
connotes a coil 1 by this sheet 4, and 4' and a frame 5 is constituted. 6 is the building 
envelope of this inside jacket, and 7 is a fastener which is fixing the coil 1 to a frame 5. 9 
and 9' - the feature of this example - it is the member which constitutes the outer jacket of 
the double jacket which is a member, and 1 0 is the building envelope of this outer jacket 
Junction on sheet 4, 4' and 9, and 9' and a frame 5 is being fixed with adhesives, the bolt, 
etc. a sheet - four -- four -- ' -- a frame - five - a sheet - nine - nine -- ' — the quality of 
the material - non-magnetic-material material - it is - moreover, electric high resistance 
material, insulator material, for example, macromolecule resin material, or ceramic material 
— being desirable . 

[0012] In drawing 2 and drawing 3 , it is a stoma for 20 pulling out lead wire 20 to the lead 
wire (2) of a coil 1, and 21 pulling it out from the interior of a jacket to the exterior. After 
pulling out lead wire so that a refrigerant may not begin to leak from this stoma 21, the 
stoma is airtightiy closed with adhesives etc. 22 and 23 are the supply pipes and recovery 
pipes of a refrigerant which were connected to the inside jacket. A refrigerant is supplied 
from a supply pipe 22, flows the inside of an inside jacket, receives the generating heat of a 
coil, and are collected from the recovery pipe 23. Although the protective coat is formed in 
the coil front face so that the lead wire of a coil 1 itself cannot touch a direct refrigerant, in 
order not to give a damage to a protective coat, even if a refrigerant is a liquid or a gas, it 
supplies an inactive refrigerant. 24 and 25 are the supply pipes and recovery pipes of a 
refrigerant which were connected to the outer jacket. A refrigerant receives generation of 
heat of a coil from the refrigerant which is supplied from a supply pipe 24, flows the inside 
of an outer jacket, and is flowing the inside jacket through a sheet 4 and 4', and are 
collected from the recovery pipe 25. The refrigerant supplied to an outer jacket may be a 
liquid or a gas. Moreover, although it is not necessary to be an inactive refrigerant, the high 
thing of the absorption efficiency of heat is desirable. 

[0013] In the above-mentioned composition, if current is passed in the permanent magnet 3 
which has generated the fixed field system, and the coil 1 located in the space between 3', a 
Lorentz force will work and a coil 1, a permanent magnet 3, and 3' will exercise relatively [ 
direction / vertical / of drawing 1 / in space ]. For example, in the top half of this drawing, 
if current flows in the direction of this side from the back of space rightward from the left 
of space, the force according to the size of current will work a magnetic field to above [ of 
space ] in a coil 1 , and it works downward to a permanent magnet 3 and 3', and each moves 
relatively. Thus, by passing predetermined current in a coil, the structure with which the 
yoke (namely, a permanent magnet 3,3*) and the coil are being fixed, respectively is driven. 
In addition, a stator and a needle may be reverse, although the coil 1 is being fixed to the 
frame 5 and the coil side serves as a so-called MUBINGU magnet type linear motor from 
which the yoke side with which the stator and the permanent magnet were held became a 
needle in this example. Moreover, although it is fixing to a frame 5 by the fastener 7, you 
may make it fix a coil 1 to a sheet 4 and 4' in drawing 1 . 

[0014] (Example 2) Drawing 5 shows an example of the aligner which has a wafer stage 
using the linear motor explained in the example 1 . In this drawing, 5 1 is a wafer stage top 
plate (gate stage) which has a gate mechanism, and carries the semiconductor wafer 53 in 
the upper surface. The reduction projection optical system 59 which carries out reduction 
projection of the pattern of the illumination system 57 which has the light source and 
lighting optical system above the gate stage 51, the reticle 58 equipped with the pattern 



which should be imprinted to a wafer, and this reticle 58 for a predetermined scale factor is 
formed. 

[0015] The composition of a wafer stage is explained. 54 is a guide which carries out 
horizontal chisel regulation of the gate stage 51, for example, permits movement of a Z 
direction, the inclination direction, and zeta shaft hand of cut by using a hydrostatic 
bearing. 56 is the base. 55 is the linear motor equipped with the composition of an example 
1 which gave [ above-mentioned ] explanation, and can adjust the position or inclination of 
the direction of zeta which is the gravity direction of a stage 51 to the base 56 by the drive 
of three linear motors (the one remaining pieces are not shown). Moreover, the position and 
inclination of the direction of zeta as a wafer stage are controllable by measuring the 
position and inclination of the direction of zeta of a stage 51. 

[0016] According to this example, since the whole quantity is collected mostly and there is 
nothing of the heat which the cooling efficiency of a linear motor goes up and is generated 
from a coil for which generation of heat from linear motors 25a and 25b gets across to a 
stage 51, and carries out a temperature rise, or raises ambient temperature, the positioning 
accuracy of a wafer stage can be raised by leaps and bounds, as a result a highly precise 
exposure imprint than before is attained. 

[0017] (Example 3) Drawing 6 shows the production flow of the semiconductor devices 
(semiconductor chips, such as IC and LSI, or a liquid crystal panel, CCD, etc.) which used 
the above-mentioned aligner. The circuit design of a semiconductor device is performed at 
Step 1 (circuit design). The mask in which the designed circuit pattern was formed is 
manufactured at Step 2 (mask manufacture). At Step 3 (wafer manufacture), a wafer is 
manufactured using material, such as silicon. Step 4 (wafer process) is called last process, 
and forms an actual circuit on a wafer with lithography technology using the mask and 
wafer which carried out [ above-mentioned ] preparation. Step 5 (assembly) is called back 
process, is a process semiconductor-chip-ized using the wafer produced by Step 4, and 
includes processes, such as an assembly process (dicing, bonding) and a packaging process 
(chip enclosure). At Step 6 (inspection), the check test of the semiconductor device 
produced at Step 5 of operation, an endurance test, etc. are inspected. A semiconductor 
device is completed through such a process and this is shipped (Step 7). 
[0018] Drawing 7 shows the detailed flow of the above-mentioned wafer process. The front 
face of a wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer 
front face at Step 12 (CVO). At Step 13 (electrode formation), an electrode is formed in a 
wafer by vacuum evaporationo. Ion is driven into a wafer at Step 14 (ion implantation). A 
sensitization agent is applied to a wafer at Step 15 (resist processing). At Step 16 
(exposure), printing exposure of the mask circuit pattern is carried out by the aligner which 
gave [ above-mentioned ] explanation at a wafer. The exposed wafer is developed at Step 
17 (development). At Step 18 (etching), portions other than the developed resist image are 
shaved off. The resist which etching could be managed with Step 19 (resist exfoliation), 
and became unnecessary is removed. By carrying out by repeating these steps, a circuit 
pattern is formed on a wafer multiplex. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a plan explaining the linear motor concerning the example 1 of this 
invention. 

[Drawing 21 It is the exploded view showing the jacket composition of the linear motor of 
drawing 1 . 



[Drawing 3] It is a perspective diagram showing the appearance of the linear motor of 
drawing 1 . 

[Drawing 4] It is a plan explaining the linear motor of the conventional example. 
[Drawing 5] It is the block diagram of the aligner which has a stage concerning the example 
2 of this invention. 

[Drawing 61 It is drawing showing the manufacture flow of the semiconductor device 
concerning the example 3 of this invention. 

[Drawing 7] It is drawing showing the detailed flow of the wafer process of drawing 6 . 
[Description of Notations] 

1: A :permanent magnet, and coil, 2:yoke, 3, and 3 '4, 4': inside jacket sheet, 5:frame, 
7: fastener, 9, 9' : outer-jacket sheet. 
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